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Video Guidance Technology

Advanced Video Guidance Sensor and 
Laser Range Finder System 

NASA’s Marshall Space Flight Center (MSFC) has developed an 

advanced video guidance sensor system (AVGS) that is suited for automated space-

craft docking. This technology is an improvement over NASA’s video guidance sensor 

(VGS). The improved AVGS system incorporates a custom-built laser range finder. With 

extended range-finding ability and accuracy, the range finder provides initial range-

estimations and verifies data obtained by the AVGS sensors. Essentially, AVGS is the 

“eye” of the rendezvous operation. Because of the accuracy and richness of the infor-

mation it provides, the system allows completely autonomous docking of any craft with 

a cooperative target.  

B e n e f i t s
AVGS System
•	 Autonomously locates and targets satel-

lites for rendezvous

•	 Provides data on each tracked target

•	 Offers advantages over previous VGS 	
system

•	 Higher-speed tracking (75 Hz compared 	
to 5 Hz) (could track up to 75 Hz with 
minor software modifications)

•	 Improved range (can provide detailed 	
6 DOF position data from 300 m)

•	 Less weight and less power required

Laser Range Finder (not part of AVGS)

•	 Extended range finding ability (5 km 
range with a range accuracy close to 
1% of the range)

•	 Wide field of view
•	 Integration with video
•	 Solid-state construction
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NASA: Explore. Discover. Understand.

T h e  Te c h n o l o g y
NASA’s  AVGS sys tem i s  an  improved 

ve r s i on  o f  t he  ea r l i e r  VGS. The  l a se r 

r ange- f i nde r  s ys tem works  by  i l l um i -

na t i ng  a  con i ca l  f i e l d  o f  v i ew w i t h  a 

b road  beam l ase r. The  l a se r  i l l um i -

na to r  t ogg les  be tween  two  ma tched 

pho to  de tec to r s. H igh-speed  d ig i t a l 

s i gna l  p rocess i ng  t hen  p rov ides  t he 

needed  range  and  o r i en ta t i on  i n fo r-

ma t i on  to  t he  veh i c l e  nav iga t i on 

command sys tem.

In  ope ra t i on , AVGS em i t s  l a se r 

s i gna l s  i n  t he  gene ra l  d i r ec t i on  o f  a 

t a rge t  t ha t  i s  f i t t ed  w i t h  seve ra l  r e t ro 

re f l ec to r s  to  re f l ec t  s i gna l s  back 

to  t he  senso r. V ideo  images  o f  t he 

re f l ec ted  l a se r  s i gna l s  a re  ana l y zed  to  de te rm ine  t he  p resence  o f  t he  t a rge t 

i n  t he  f i e l d  o f  v i ew and  the  re l a t i ve  pos i t i on  be tween  the  AVGS and  the  t a r-

ge t . One  bank  o f  r e t ro  re f l ec to r s  on  t he  t a rge t  he lps  l oca te  t he  t a rge t  f r om 

300–1,000 m away. Once  w i t h i n  300 m, a  second  bank  o f  f i ne r-p rec i s i on 

re t ro  re f l ec to r s  can  g i ve  6  DOF pos i t i on  da ta  to  an  accu racy  o f  +/-  1  i nch .

P a r t n e r s h i p  O p p o r t u n i t i e s
Th i s  t echno logy  i s  pa r t  o f  NASA’s  Techno logy  Trans fe r  P rog ram, 

wh ich  seeks  to  s t imu la te  deve lopmen t  and  commerc i a l  use  o f 

NASA-deve loped  techno log ies. NASA i s  f l e x i b l e  i n  i t s  ag ree-

men ts, and  oppo r tun i t i e s  ex i s t  f o r  l i cens i ng  and/o r  j o i n t  deve l-

opment  o f  th is  advanced v ideo gu idance sensor  techno logy.

F o r  M o r e  I n f o r m a t i o n
If you would like more information about 
this technology or about NASA’s technology 
transfer program, please contact:

Sammy Nabors
Commercial Technology Lead
Marshall Space Flight Center 
Phone:	 256.544.5226 
Fax:	 256.544.4810 
E-mail:	 sammy.nabors@nasa.gov
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C o m m e r c i a l  A p p l i c a t i o n s
AVGS System

•	Satellite tug: On-orbit fueling, 
repair, rescue, maintenance, and 
construction

•	Automated robotic warehouse 
applications

•	Navy ship-to-ship logistics

•	Sensors for automated highways

Laser Range Finder (not part of AVGS)

•	Truck/aircraft/ship docking

•	Helicopter landings in extreme 
conditions

•	Surveying

The DART spacecraft will be equipped with 
an Advanced Video Guidance Sensor. This 
system is an updated version of equipment 
that was successfully tested on two Space 
Shuttle flights during the late 1990s. Credit: 
NASAexplores
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